Abstract. This paper utilized a user-centered design approach as the foundation for technology in dementia care in order to improve the quality of telemedicine service. A status-quo analysis and questionnaire survey were conducted to explore the actual needs of the elders in using the lost seeking devices and the problems they encountered. In total, 37 caregivers for people with dementia were surveyed (20 female, 17 male, M = 50.08, SD = 15.47). The dementia-patients: 16 are male, 21 female (M = 72.75, SD = 10.23). Through analysis and induction, 3 problems were identified: poor information transmission, low user acceptance, individual material security anxiety. 2-4 improvement proposals are suggested for each problem. Most care-givers hope technological products would increase the efficiency and safety, but they also think it's too expensive and lack of computer skills. This result demonstrates the choice of seeking methods depends on the education level of the caregivers and most of them are elders. The concern of data leakage is also related to today's fraud issue, which may be the reason limiting the promotion of electronic products and biometrics. Further research is required, suggesting researchers should pursue improvements in lost seeking design devices in dementia for caregivers.
Introduction
As elderly population expands, there has been an interest in the relationship between Gerontology and e-Health. In the e-era, e-Health is an important issue. While all seem to agree that e-Health cannot be entirely separate from market forces, opinions differ as to how e-Health programs should relate to the real word of users. Nowadays, some institutes apply this kind of service through lost seeking devices to help find lost people, especially for dementia-patients. However, the users' behaviors and opinions related with these devices are still unknown. Recent usercentered design (UCD) research has suggested that Telemedicine service may indeed facilitate processes beneficial to users using. This study focuses on the functions of lost seeking devices for people with dementia. Based on the user-centered design (UCD) concept, this paper is therefore the intent of present study to examine users' needs and requirements. And followed by a comparison with the findings of expected the results could be used as the foundation for technology in dementia-patient care.
Dementia is now recognized as a global issue of increasing importance, affecting some 24 million people around the world [3] . After age 65, the likelihood of developing dementia roughly doubles every five years. At the age of 85, the odds of a person developing it are close to 50 percent. In Taiwan, the population of demented elders has been up to a million. Dementia is a disruptive chronic illness with complex syndromes, and that can be caused by a number of progressive disorders that affect memory, thinking, behavior and the ability to perform everyday activities [5] . The dementia patients suffered from disabilities and their family members undertook extremely great burden. The neuropsychiatric changes in dementia are nearly universal and may result in extremely challenging management problems [6] , and heavy burden on caregivers.
However, wandering behavior is the reason that many family members unable to take care the de-mented elders in the house [8] [9] . The most controversial application of technology for dementia care in e-Health and telemedicine services is seen in the application of tracking and surveillance equipment. Proponents of these technologies argue that the technologies reduce caregiver stress and increase individual autonomy since they allow the person with dementia having freedom to move around as they wish [7] [18] . Critics however argue that these technologies are an infringement of people's civil liberties and undermine the personhood of the individual [16] . However, assistive technology is a key aspect of improving healthcare. Bjørneby et al. [14] stated that the technologies should: (1) give a feeling of independence to the person; (2) support the person in making choices; (3) have a positive impact on his/her life; (4) support skills maintained or do not emphasize lost skills; (5) not focus on the user as a person with disabilities, but supports the self image of being a person with abilities; (6) remind the solutions that existed before; (7) the use of the products is possible by the information visible/available at all times. They [13] [14] further elaborated on this and presented an adaptation of design for all principles in development of assistive technology for people with dementia.
The existing technologies and systems are often expensive and unsuitable. Choosing the appropriate assistive technology is not always easy and there is a wide range of different technologies that can be adapted and used for people with dementia to cope with the practical problems encountered in daily life [15] . The UCD model advocates a design process that involves users in the whole design process in order to match the product to the user requirements and to increase its practical use [18] [10] . This study adopted the UCD approach to investigate the processes, devices, and methods employed in dementia care, especially for lost seeking.
This paper is divided into six main sections. Section 1 provides some background information about the beginning of the project. Section 2 outlines the overview solutions for getting lost or wandering. Section 3 describes the interview with questionnaire. Section 4 summarizes results and analysis. Section 5 delineates some of the problems encountered. Finally, the implications of findings are discussed.
Overview solutions for getting lost or wandering
The main character of dementia is the decline of their memory and learning comprehension [4] . Due to the problem of memory and orientation, wandering behaviors and easily-to-be-lost always happens on dementia-sufferers [17] . There are 37% of dementiapatients developing to have wandering behaviors [2] . When they are lost, it is very important to help them and prevent them from wandering. Today, to the family members of the missing elders, they can only report to the (1) Seeking Center of Missing Elders: Report to the Seeking Center of Missing Elders, connecting to the police network; (2) Police network: Report to the local police office when family is missing, providing them detailed and complete information, such as their clothing, hair style, blood type, age, gender, height, and obvious characters; (3) Poster: Post posters in public places through the seeking center; (4) Broadcast media: Ask for audience's help through the Police Radio Station; (5) Cable station: Announce the seeking information through local cable stations; (6) Hospital: Inquire the emergency center of local hospitals, or provide them photos to identify. The consequences of getting lost or wandering are very diverse. Wandering and disorientation may cause them with anxiety, boring, or less exercise [1] [11] [12] .
Outdoor activity is important to the dementiapatients. Since the patients are level and situationdependent, the demand from caregivers and individual care-giving environment are different from one by one. Some lost seeking devices with e-Health system are developed and marketed.
There are roughly three kind of lost seeking devices: non-electronic, electronic, and biometric ( Table  1) . Most of them are small, easy to wear and carry around, not easily loose, and water-proofing, strong features, but the sizes and usage are different. Each product has its own pros and cons, and can be featured: (1) By the usage: portable, wearable, and biometric; (2) By the materials: paper, plastics, and stainless steel, et al; (3) By the labeled information: photo, name, emergency contact number, address, sufferer's history of chronic cases, battery and system operating signals, and function bottoms. Personal information is registered in the computer of the seeking center. Durable materials.
Care-givers can be aware of the location of the sufferers through computer.
The sufferers can call the caregivers by pushing the bottom.
Employ biometric, no need to wear anything, no worry of losing and labeled.
Disadvantages
Nondurable material; no regular format, cannot be easily found.
The users may have the negative feelings of being labeled and marked.
Unsightly modeling; buckle part is easily loose; The users may have the negative feelings of being labeled and marked.
Expensive; Care-givers must be equipped with computer skills; they need to be careful of the battery condition; easily missing. Expensive; they need to be careful of the battery condition; use it indoor-only.
Need the identify system and equipment; personal information may leak out, increasing the difficulty of promotion.
Research methods

Interview with Questionnaire
The study was designed to answer the following research question: Do caregivers and family members of dementia-patients using the lost seeking-devices perform significantly better? This study investigated this question by constructing and administering a depth interview, questionnaire survey, to proceed caregivers and family members of dementiapatients opinion investigate. The contents of the questionnaire include subject's personal information, disorientation experience, and their experiences and advices of using the lost seeking-devices. The purpose of the questionnaires is to understand the experience and requirements towards currently available products for dementia-patients. Researchers visited the subjects with the company of social workers. Informed consent was obtained from each participant after a full explanation of the questionnaire and its procedures was provided. Each face to face interview spent about 40 minutes. Each received a gift for participation. The collected data are analyzed by descriptive statistics. Analysis was conducted using the SPSS-PC (Version 12.0) statistical software package.
Subjects
This study cooperated with the Seeking Center of Missing Elders. Social workers were asked to evaluate the 37 voluntary subjects. The subjects who volunteered take part in the study were 37 caregivers and family members of dementia-patients. The sample included caregivers and family members of dementia-patients from a wide range of household areas. The qualified subjects are: (1) taking care of adult dementia-patients who are above mild level; (2) taking care of patients having Disability Certificates; or (3) taking care of patients who have experienced disorientation. The relationship between care-givers and patients, the most is the older generation (70.2%), and then spouse (18.9%). Living with dementia-patients 67% (n = 25); not living together 12% (n = 33). The lost seeking devices used by the dementia-patients: the most is self-made ID card (62.1%); the least is case history wrist, GPS and electronic care system. The lost seeking devices which dementia-patients have used: the most is Missing-preventing bracelets (43.2%); self-made ID card (35.1%); electronic care system (13.5%); the least is case history wrist (0%), and 3 care-givers (8.1%) have no experience. The duration of using the lost seeking devices: the longest is 84 months, the shortest is 3 months (M = 25.65, SD = 25.44). The computer competency of caregivers and family members of dementia-patients are: excellent 11% (n = 4); good 11% (n = 4); bad 78% (n = 29). rd . Group 1 (p = 0.035) and Group 2 (p = 0.006) was significant, but Group 3 (p = 0.347) was not significant. Table 6 presents the results of the one-mean t test (˩ 0 = 3). Degrees of freedom is 36, of which GPS (p = 0.475), Infrared Communication (p = 0.669), below the level of significance. That caregivers of GPS, infrared transmission function of the functional importance of the demand is not high. Table 7 presents results of the One-Way ANOVA with blocking for Importance of the functions in lost seeking devices in dementia for Caregivers. Among the 17 functions, the Importance of the functions in lost seeking devices was significant (p < 0.0001). Post-test analysis for multiple comparisons, the least significant difference (Least Significant Difference LSD) is 0.4625. The results can be divided into five groups, respectively (SD memory card, USB, Voice Response, compass, Lamplight, Battery), (Infrared Communication, GPS), (Shockproof design, Preference for Appearance, color, weight, Waterproof design, volume), (Preference for Appearance, color, weight, Waterproof design, Volume, Easyness in Operation, Stability), (weight, Waterproof design, Volume, Easyness in Operation, Stability, Comfort). Table 7 One-Way ANOVA Table 10 
Results and Analysis
Subject's Personal Information
Wandering Behavior
The Functions in Lost Seeking Devices
The Information in Lost Seeking Devices
The Fault in Lost Seeking Devices
Some advices obtained from subjects in the interview
Some advices obtained from subjects in the interviews can be summarized in Table 14 . 
Conclusion and Discussions
The general principle of seeking method and product design is suggested as follows: (1) Identification of the products: the products should be worn at a clear position and with vivid color, which would help people quickly find the contact information and increase the efficiency. (2) Since the youngest caregiver was 40 years old, and the average age of subjects was 72 years old, their computer skills should be put in concern, if telemedicine service is implemented. ( 3) The acceptance of the product: reducing the resistance of dementia-patients, and designing the products not easily to dismantle. We should also consider the habits and types of male, female, and patients in different levels. (4) Development of the local reporting system in the community: Since dementiapatients usually get lost in their neighborhood, and there are also 25.3% care-givers and family members would choose seeking center, 56.7% choose police office, a network connecting the office of village chief, recreation center, police office, the seeking center, and an online toll free assistance centre should be set up for convenience locating the lost.
ǡ user-centered design approach to investigate the processes, devices, and methods employed in dementia care, especially for lost seeking. From the above discussion, we propose that the seeking products and methods should be re-examined and redesigned. More researches should be implemented in order to increase the sufferers' preference to use the products, and reduce the burden of the care-givers. The contributions for intentionbased functionality discovery, user-centric service selection for Caregivers, and intuitive service integration have been illustrated respectively. Further research is required, particularly to guide improvements in lost seeking design devices in dementia for Caregivers.
limitations
This study discovers the problems of current seeking method and facilities, investigating 37 caregivers' opinions, and concluding some suggestions. However, it is very difficult to have subjects willing to take the test. The subjects were mostly recruited from the Seeking Center of Missing Elders, and they mostly live in Taipei City and Taipei Country. It means they may not be the representative of the target population. Therefore, the conclusion of this study probably can only be applied to the Taipei metropolitan. Future research should explore the other towns into our research and further discuss the opinions of care-givers towards seeking methods and facilities.
